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Where are most stars born?
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30 Doradus in the GrigeiMiaigellanic Cloud
Hubble Space Telescope « WFPC2
sellaniz {STScl), and R. Barba {La Plata Observatory, Argentina] » STScl-PRC01-21

30 Doradus (Walborn et al) ONC (McCaughrean et al)
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Larson (1995) — two-point
correlation function in
Taurus

100 1000 10*

Break in power law
corresponds to Jeans
length (Simon 1997),
though see Bate et al
(1998)

Kraus & Hillenbrand 2008
— tracing dynamical
evolution?
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Quantifying structure and morphology

Angular dispersion parameter - Da Rio et al 2014; Jaehnig et al 2015,

see also Gutermuth et al 2005
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Quantifying structure and morphology

2
I
N
o
z2
g1 W

| =20/5=4 | =3/5=0.6




The
University

oot Quantifying structure and morphology

« Buckner et al 2019 ‘INDICATE’




g, Driversity Quantifying structure and morphology

P> Sheffield.

DEC (deq)

Bochumll
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Measuring structure: the Q-parameter - Cartwright & Whitworth
(2004), Cartwright 2009, Schmeja & Klessen 2006, Lomax et al 2011,
Jaffa et al 2017, many others... m

0= —

Divides mean MST length by mean separation length §

substructured fractal centrally concentrated Plummer sphere




University

9, 3 Quantifying structure and morphology

S  Sheffield.

Measuring structure: the Q-parameter - Cartwright & Whitworth
(2004), Cartwright 2009, Schmeja & Klessen 2006, Lomax et al 2011,
Jaffa et al 2017, many others... m

0= —

Divides mean MST length by mean separation length §
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Quantifying structure and morphology

Measuring structure: the Q-parameter - Cartwright & Whitworth (2004)
Divides mean MST length by mean separation length:

Q > 0.8 =radially
concentrated

Q<08=
substructured

Many young star-
forming regions
substructured
(e.g. Cartwright &
Whitworth 2004
Schmeja et al
2008; Sanchez &
Alfaro 2009)
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* More substructure/less central concentration in presence of extinction
(Bastian et al 2009; Parker & Meyer 2012)

ONC data (Hillenbrand 1997, image from King et al 2012)
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Issues — wide binaries

« Binary properties — limited data for SF regions

AT Ii
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Separation (au)

Separation (au)

The Field (Raghavan et al 2010) The ONC (Reipurth et al 2007)
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Morphological stochasticity
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« Evolution of the Q-parameter in a collapsing star-forming
region:

0 Myr 5 Myr Q-parameter

Dynamics rapidly erases substructure (Scally & Clarke 2002;

Goodwin & Whitworth 2004; Parker & Meyer 2012; Parker, Wright,
Goodwin & Meyer 2014)
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mbar — sbar plot (Cartwright 2009, Lomax et al 2018)
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Daffern-Powell & Parker, in prep.
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Hacar et al 2016
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Parker & Wright 2018; see also Clarke et al 2018
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0.10 Myrs

Parker & Wright 2018; see also Clarke et al 2018
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Parker & Wright 2018; see also Clarke et al 2018
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Parker & Wright 2018; see also Clarke et al 2018
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Parker & Wright 2018; see also Clarke et al 2018
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Alfaro & Gonzalez 2016
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Arnold & Goodwin 2019
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Arnold & Goodwin 2019
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Wright et al 2016
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Declination

308.5 308.4 308.3 308.2 308.1

Right Ascension

Wright et al 2016, but see Lim et al 2019
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Kuhn et al 2018; see also Bravi et al 2018
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(Dale et al 2012,2014,2015)
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Dual-feedback Run | from Dale et al 2014
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(Dale et al 2012,2014,2015; see also e.g. Tanaka et al 2018; Geen et al 2018)
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Dual-feedback Run | from Dale et al 2014
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(See also Zamora-Aviles et al 2019)
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Scally. & Clarke 2001 ;AAdams et al 2004; Winter et al 2018
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Nicholson et al 2019

Percentage of total discs (%)

Disc destruction from radiation
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* Tools to quantify spatial/kinematic distributions are
useful, but exercise caution in interpreting them!

* Globally, star-forming regions not expanding or
contracting

 Individual subclusters are expanding
* Due to feedback?

* Planet formation affected more in substructured regions



